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Figure 1: An example storyboard used in our online questionnaire presenting a scenario in which the voice assistant uses

humor to respond to the user.

ABSTRACT

With rapid advances in artificial intelligence and natural language
processing, voice assistants are evolving into advanced digital per-
sonal assistants capable of complex tasks. As they become more pro-
ficient at understanding people’s behaviors, preferences, intentions,
and surroundings, opportunities for proactive interactions emerge.
However, despite their potential benefits, people still find certain
proactive agent interactions inappropriate and invasive, such as
correcting or nudging the user. This study investigates humor’s
potential to enhance the desirability of proactive agent comments,
given its stress-relieving and acceptance-promoting characteris-
tics. We investigate how infusing humor into VA statements affects
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perceptions of appropriateness and desirability in proactive inter-
ventions. We designed storyboards showcasing voice assistants’
proactive actions in everyday situations and social contexts. Partic-
ipants (N = 50) assessed these scenarios in an online questionnaire
across multiple criteria. Our results reveal that humor’s impact
on proactive statement desirability is contingent on participants’
perceptions of voice assistants and their subjective judgment of the
humor.
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1 INTRODUCTION

Voice assistants (VAs) are becoming more advanced and capable
of handling complex tasks and conversations. They are commonly
used for controlling smart home devices, information gathering, en-
tertainment, online shopping, and time management [60]. With the
rise of products such as ChatGPT [13] or smart speakers in homes,
conversational agents (CAs) are becoming increasingly important
as digital personal assistants. VAs like Apple’s Siri, Google Assistant,
Microsoft’s Cortana (now Microsoft Copilot), and Amazon’s Alexa
are accessible on various devices such as smartphones, tablets, com-
puters, cars, and smart home devices like Apple HomePod, Google
Home, or Amazon Echo. As Al natural language processing, and
sensing technologies advance, researchers predict that these sys-
tems will become increasingly proactive [23, 40, 55, 64, 71, 103]. In
our previous work [103], we defined proactivity of VAs as “agent-
initiated interactions which are triggered by events related to the
user(s) and their environment, as opposed to user-initiated inquiries
or pre-configured actions, such as reminders, alerts, or routines set
by the user” Previous literature has highlighted the opportunities
and benefits that proactive VAs can offer to support, probe, or in-
spire people [64, 93]. Research has shown that people find proactive
VAs highly beneficial, specifically in cases of important reminders,
time-saving interventions, or emergency support [103]. Despite the
benefits that proactivity can bring, there are also potential chal-
lenges, in particular concerning privacy [82], lack of interlocutor
authenticity [11], or potential loss of agency [103]. Furthermore, in
our previous study [103], we witnessed that proactive interventions
for correcting people or nudging them for positive behavior change
are often perceived as inappropriate and invasive. In general, CAs
often fail to meet consumer expectations [76] and are commonly
perceived as machine-like, cold, socially inept, untrustworthy, and
incompetent [25, 29, 77].

Humor has been shown to be effective in reducing stress [57] and
increasing feelings of well-being [52, 53]. Furthermore, research
suggests that humor can make difficult or unpleasant information
easier to 'digest’ [27, 45, 62, 74]. Humor has also shown to be an
effective tool in persuasion [50, 95]. Recent research has shown
that using humor by CAs enhances service satisfaction [77] and
can potentially improve user engagement [78].

Current VAs often use humor to keep people engaged and en-
tertained and compensate for performance limitations [28, 30, 47].
Research on the use of humor in VAs recommends that among
the common existing systems, Siri is considered the funniest by
people [41, 48]. However, the type of humor used and jokes gener-
ated by such systems is often perceived as corny, which can break
the illusion of human-likeness, leaving people unhappy, frustrated,
and disappointed [47, 75], and damage the emotional connection
between humans and the agent. The humor of current VAs is pri-
marily communicated through a number of prescripted jokes, often
leading to repetition. One of the most critical elements of humor
is timing [58]. Central to its effectiveness are the elements of un-
predictability and surprise [6, 88]. The essence of humor lies in its
well-timed delivery, aligning appropriately with the situation at
hand. This requires agents to possess prior knowledge (e.g., about
the user and environment), emotional awareness, situational com-
prehension, and cultural sensitivity, which often entails proactive
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actions [101]. Despite all these challenges, previous research high-
lights that people wish for more humor in VAs, as evident from
the requests for jokes from the agent [10]. In a study conducted
by Vélkel et al. [90], an elicitation study was undertaken to explore
users’ expectations in interactions with an ideal voice assistant. The
study revealed that proactivity was an aspect that users wished for
voice assistants to exhibit, as well as the use of humor in some cases.
Yet, despite the variety of studies on humor and the proactivity of
VAs, none have specifically explored the potential of using humor
for proactive interventions by VAs.

To build on the previous work about proactive interactions of
VAs, in this work, we aim to explore how humor can impact the
desirability of proactive VA statements. We further examine the
elements that highlight the appropriateness of using humor by iden-
tifying in which context and environment such agent interventions
are desirable.

We pursue the following research questions:

RQ1: Can the use of humor by a VA increase the desirability of its
proactive interventions?

RQ2: In which situations and context can humor be perceived as
more appropriate?

To address our research questions, we employed scenarios pre-
sented in our previous study [103] that showcase various proactive
actions of a voice assistant in a home setting. We modified the voice
assistant’s comments in a three-step process to make them humor-
ous, and presented people with two versions of each scenario, once
with the use of humor and once without, and asked them to rate the
scenarios regarding usefulness, appropriateness, invasiveness, and
how likely they think the user in the scenario will consider what
the VA says.

Our findings indicate that humor did not consistently improve
the desirability of proactive interventions, and where it was not
perceived as humorous, it had diminishing effects. However, desir-
ability can be increased depending on participants’ perceptions of
VAs and their assessment of whether the VA’s humor was actually
humorous.

This research addresses the need for more engaging and desirable
interactions with VAs. By exploring the use of humor by a proactive
voice assistant in a domestic setting, we contribute to understanding
when and in which context humor is perceived as desirable. The
findings of this study provide insights for designers and developers
to create VAs that effectively incorporate humor, leading to an
improved user experience with voice assistants. As highlighted by
the literature, perception of humor is highly subjective and depends
on one’s socio-cultural background [10, 99]. Nevertheless, there is
potential that certain social and environmental aspects of humor
can be explored collectively for enhanced utilization, ultimately
improving the user experience with voice assistants.

2 RELATED WORK

Previous research has examined proactive services in various ap-
plications and technologies such as context-aware reminders or
recommendations [79, 86], health and mental well-being [4, 44],
or self-tracking to improve productivity [37, 96]. This section pro-
vides an overview of related work on proactivity in VAs, humor in
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human-computer interaction (HCI), and the role of humor in social
interactions.

2.1 Proactive Voice Assistants

Extensive research has been conducted on system-initiated (proac-
tive) interactions within spoken dialogue systems [34, 63, 81]. Al-
though previous research has shown that proactive interactions can
open up new opportunities for supporting, probing, or inspiring
people [93], current commercial smart speakers remain primar-
ily reactive with users initiating interactions and support only a
minimal set of proactive features [64]. Proactive interactions have
demonstrated their capacity to be beneficial across various domains,
aiding and engaging users. A survey conducted by Schmidt and
Braunger [71] involving 1,550 participants indicated that proac-
tivity is a highly valued attribute of voice assistants among users.
Additionally, a study by Vélkel et al. [89], exploring people’s envi-
sioned interactions with an ideal voice assistant, revealed that many
participants expressed a preference for proactive voice assistant
behavior.

However, one of the biggest challenges with these systems, which
is critical to the user experience, is the timing of the interventions [1,
55, 64, 103]. Since speech responses demand immediate attention,
they can interfere with people’s ongoing activities. This is unlike
GUI-based alerts, where users can often delay it until they are ready
to take action [63]. Several researchers have looked into opportune
moments to proactively interact with people [7, 38, 40, 63, 71-73,
94]. Opportune moments for interaction refer to moments where the
disruption of the user’s current activity is at a minimum level [85].
Even though it is a fairly easy task for humans to assess another
person’s current activity before initiating a conversation, designing
such behaviors for agents is very challenging [33, 67, 85]. In addition
to pinpointing opportune moments for proactive interactions, one
crucial aspect is how the agent would deliver them [20, 23, 103].
An adequate delivery could sometimes mitigate the negative effects
when the timing might not be perfect. One possible approach for
delivering proactive interventions might be the use of humor, which,
to the best of our knowledge, is yet to be explored.

One of the major barriers to users’ acceptance of VAs is the
topic of privacy [16, 51, 101, 103]. A study by Lau et al. [43] re-
vealed that many individuals hesitate to embrace smart speakers
due to concerns about privacy and a lack of trust in the compa-
nies behind these devices. Adapting proactive services necessitates
a higher level of context awareness and access to more personal
data, intensifying people’s privacy concerns even further [55]. This
concern is particularly pertinent in a home environment, where
emphasizing the importance of user privacy and security becomes
paramount. A study by Tabassum et al. [82] showed that, while
users perceived proactive services useful, they were uncomfortable
with the always-listening nature of such systems.

Reviewing the literature on proactive interventions of voice
assistants reveals that despite some proactive behaviors causing
discomfort and being viewed as disruptive and invasive [3], people
still recognize many benefits associated with these types of interac-
tions. Previous works suggest taking into account individual user
factors, including their current physical and emotional state (e.g.,
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stress level, sadness, or fatigue), as well as the surrounding environ-
mental and social context, such as the presence of other people or
guests, the closeness of relationships, and the nature and sensitivity
of ongoing activities, to foster more favorable interactions [55, 103].

The need for VAs to consider the psycho-social context of their
operations to minimize disruptions caused by proactive interven-
tions aligns with the approach required for implementing computa-
tional humor. This entails a sensitivity to the social context, which
will be elaborated upon in the following sub-section.

2.2 Humor in HCI

Humor plays a crucial role in influencing human behavior and
promoting positive social interactions across diverse cultures and
societies globally [65]. It is a powerful communication tool, allow-
ing individuals to foster connections and navigate social interac-
tions more effectively [26]. Despite the extensive body of literature
exploring humor from various disciplines, such as philosophy;, liter-
ature, and psychology, there remains a lack of consensus regarding
a unified theory of humor [65]. Researchers concur that humor
represents a cognitive state of joy, often manifested through facial
and vocal expressions like smiles and laughter [47]. A previous
study suggests that making creative connections, whether under-
standing jokes or solving math problems, is an innately pleasurable
experience [84]. It is recognized as an inherently ambiguous and
context-dependent phenomenon, where its interpretation is contin-
gent upon the specific context in which it occurs [17]. Correspond-
ingly, Martin et al. [53] note that four distinct styles of humor are
used in human interaction. Two of these are adaptive (Affiliative and
Self-Enhancing humor), and two are maladaptive (Aggressive and
Self-defeating humor). Further studies have supported the existence
and impact of these styles across diverse groups [42, 48].

Within the field of human-computer interaction, humor is rec-
ognized as a feature that can enhance engagement, usability, and
the personification of technology [47, 58, 75]. Moreover, humor
has proven effective in facilitating learning, reducing stress, and
fostering intrinsic motivation in various contexts [5, 18, 30, 46, 102].
Using humor in machines aims to imbue them with anthropomor-
phic qualities, creating a sense of relatability and human-like at-
tributes [47, 101]. By incorporating humor, conversational agents
strive to connect with users, evoking perceptions of the agents
as more human-like and likable [22, 58]. Consequently, humor
becomes a means for CAs to foster attachment [47]. It has also
been demonstrated that humor can be used to effectively handle
situations where the system is unable to respond to users appro-
priately [10, 48]. Wei et al. [92] found that users find humorous
agents more friendly, intimate, and similar to themselves compared
to their non-humorous counterparts. Yet, humor is also often ac-
knowledged as one of the most intricate human qualities to replicate
in Al agents [58, 59, 101]. Its multifaceted nature makes crafting
even a simple joke complex, necessitating various cognitive abilities,
including language skills, theory of mind, symbolism, abstract think-
ing, and social perception. The challenges in teaching computers to
comprehend humor stem from its inherent contextual dependencies,
encompassing assumptions, morals, attitudes, and taboos deeply
ingrained within humanity’s history and cultures [31]. Implement-
ing humor in computers involves three fundamental components:
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detection (semantic understanding), generation, and delivery [58].
Even though there have been notable advances in these three areas
of computational humor, the development of an agent fully capable
of recognizing, generating, and using humor is still not achieved
[47, 58, 101]. As such, it has been reported that VA companies often
employ professional writers to create comedic responses [35, 47, 56].
This suggests that the current state of technology is still not yet at
the level where it can produce sufficiently humorous interactions
without the help of humans.

Taking a closer look at each of these components confirms this
observation. Regarding humor detection, computational algorithms
have been developed to identify humor created by humans. Some
studies have focused on simpler forms of humor, such as one-liners
[66, 83, 87], while others have explored detecting more intricate
expressions like sarcasm, which can be challenging even for hu-
mans [36, 61, 98]. Concerning humor generation, HCI researchers
argue that Al systems still struggle to consistently produce humor-
ous interactions that meet user expectations [48, 58]. However, it
must also be noted that recent advancements in generative Al tech-
nologies, such as ChatGPT, have shown promising improvements
in this area [14]. And finally, the delivery of humor is arguably
still the most challenging aspect of computational humor [58]. To
deliver humor effectively, agents need to possess substantial back-
ground knowledge about the user, their environment, emotional
intelligence, and an awareness of social context and culture.

Even though there are several challenges in integrating humor
for agents, the literature argues that people wish for more humor
in VAs [10]. However, several studies suggest that humor in VAs
depends on the individual and is only appreciated by a subset of
users [19, 90, 91]. Research by V6lkel et al. [90] suggests that the
incorporation of humor by a voice assistant is greatly dependent
on individual user preferences. The study observed a disparity in
user reactions, with some individuals enjoying humor while others
disliking it. Consequently, the authors suggest a cautious approach
when integrating humor into voice assistant interactions.

2.3 Humor and Social Interactions

As addressed earlier, beyond its entertainment value, humor plays a
crucial role in shaping social dynamics, influencing perceptions, and
even challenging societal norms [24, 49, 65]. VAs generally exhibit
a socially adaptive style of humor, as demonstrated by Kubert and
Korshakova [41]. Their study on humor styles employed by VAs
revealed that the prevailing style, across all devices, is affiliative
humor. This humor style seeks to establish connections and foster
bonds between individuals [53]. Furthermore, research by Shin et al.
[77] has shown that using affiliative humor by chatbots enhances
service satisfaction, as opposed to aggressive humor. This aligns
with the idea that affiliative humor is not only suitable in terms of
psycho-social sensitivity for incorporating humor into VAs, but it
also holds the potential for implementing proactive interventions
by fostering a social bond between users and agents. In social
interactions, humor appreciation is influenced by the group context
within which it occurs [21], including the characteristics of the
humor initiator [8, 97]. Previous literature emphasizes that the
humor initiator’s social status and perceived authority influence
how their humor is perceived [68]. For instance, humor delivered
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by someone in a position of power might be interpreted differently
than if a peer presented the same humor.

In societal relationships, social status and power are highly
sought after, motivating individuals to maintain or elevate their
position within the hierarchy [2]. Previous research underscores
humor’s influence on social status [26]. Effective humor can elevate
status in new and established relationships, while failed attempts,
like inappropriate jokes, can harm it [9]. Romero and Cruthirds [68]
suggest that self-enhancing humor can foster positive connections
with higher-status individuals, aiding in establishing rapport with
superiors or groups like upper management.

In human-agent interaction, research indicates that the more
social agency attributed to artificial agents, the greater the reac-
tance displayed by users [69, 70]. Social agency refers here to the
perception of the VA as being capable of social behavior resembling
human-human interaction [69, 80].

These observations underscore the importance of understanding
users’ perceived social equality attributed to VAs for comprehend-
ing how humor is received from VAs to users. The characteristics
of the humor initiator and users’ perception of the artificial agent’s
social attributes play a significant role in understanding humor’s
impact in such interactions.

From our examination of existing literature, we establish the
following research hypotheses for our study:

H1: The desirability of a proactive intervention is affected de-
pending on how humorous it is perceived.

H2: A correlation exists between how people perceive a VA re-
garding its social equality and how humorous they find its
interventions.

3 METHOD

We conducted an exploratory study consisting of an online survey
to examine the impact of humorous proactive interventions by a
voice assistant in a domestic setting. Drawing inspiration from
scenario-based design methods [15, 64, 103], we used a series of
hypothetical storyboards and asked participants to reflect upon and
evaluate them. This approach allows us to investigate upcoming
technologies despite existing technological constraints. We utilized
graphical storyboards to better visualize the situation and spatial
configuration of the specific home environment, the user(s), and
the smart speaker within the home environment. The efficacy of
this method in gaining a good understanding of user perceptions
has been demonstrated previously [64, 100, 103].

3.1 Storyboards

We used the scenarios created in our previous study [103] as our
initial reference point, depicting proactive VA interventions in a
home environment. From their final selection of nine scenarios, we
identified five that fell within a moderate range of appropriateness
and usefulness and used them as neutral variants for our evaluation.

We employed a three-step approach to design the humorous
versions of the scenarios. It is important to note, our aim was not to
produce a version of each scenario that would reliably be perceived
as humorous by every single individual. It would be unrealistic to
try to do so given humor’s highly subjective and context-dependent
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the sixth time. She’s running late for a meehng
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/ Selma is still in bed and has snoozed her alarm for

the sixth time. She's running late for a meetlng
After snoozing again, Jay intervenes..

After snoozing again, Jay intervenes..
'Good morning Selma. Your
'calendar says you have a meeting at
9am. Are you aware of it? You might,
be late if you don’t get up now.
7L l

Hey there, Selma It looks like your alarm has
snooze-button-itis. But don't worry, I'm here to makel
sure you don't miss that meeting. Remember, you're
2 boss lady with a meeting to conquer!
=N .

Figure 2: Both versions of the scenario Meeting Reminder (S1). On the left, the neutral version, and on the right, the humorous

version is shown. Both versions were evaluated in the survey.

nature. Thus, our aim was rather to produce a version for each sce-
nario that would most likely be seen as more humorous than the
initial/neutral version of the scenario on average. Regarding the
type of humor, we exclusively utilized affiliative humor for the
agent’s comments. As discussed in the related work, prior studies
indicate that employing this kind of humor could improve user
satisfaction, in contrast to aggressive humor [77]. Initially, for each
selected scenario, we generated ten humorous comments using
ChatGPT [13]. These generated comments were reviewed by three
authors, who assessed their humor and chose their favourite five
comments for each scenario. The comments were further refined
in an attempt to make them more humorous. Lastly, we presented
the selected and refined five humorous comments along with their
respective scenarios to a panel of four HCI researchers who were
not involved in this project. Based on their feedback, one humorous
comment was chosen for each scenario, with some of the selected
comments undergoing further modification based on the group’s
input. This additional step of filtering and refinement by the panel
was done with the aim to increase the likelihood that the inter-
ventions could be seen as humorous by a wider population in the
following study.

Moreover, we included two additional scenarios from the final
set of nine scenarios in our previous study [103]. However, unlike
the other scenarios, we intentionally left the remark by the agent
blank, allowing participants to come up with their own proactive
VA interventions.

The scenarios were presented in the form of two-panel cartoon
sketches. The design of the storyboards aimed to minimize cultural
and ethnic cues to ensure participants could relate to the characters

regardless of their backgrounds. To avoid any potential influence on
participants’ interpretation of the scenarios, the characters were in-
tentionally designed without facial expressions. Consistent with the
original storyboards, the VA in the sketches had a cylinder-shaped
appearance resembling a conventional smart speaker. To reduce
gender bias, the fictional agent was given the gender-ambiguous
name “Jay”. For the complete selection of storyboards used in the
questionnaire, please refer to the Appendix.

Here is a brief description of each of the scenarios. Both a neu-
tral and a humorous version of each scenario were used in the
questionnaire:

o S1 Meeting Reminder: After the user has repeatedly “snoozed”
the alarm, Jay reminds her of an upcoming meeting.

e 52 Health Risk: From the sound of the cough, Jay suspects
an elderly user to have a respiratory infection and offers to
arrange a doctor’s appointment.

® S3 Fact Checking: Three friends are discussing a historical
topic when Jay interrupts them to get a fact right.

e S4 Disagreement Clarification: Two people remember dif-
ferently about what they agreed on when Jay settles the
disagreement by quoting what they said.

e 55 Nudging: When the user asks Jay to play a TV series, Jay
suggests stopping earlier than last night.

Moreover, here is a brief description of the scenarios where
participants had to fill in the agent’s proactive comment:

e S6 Cooking Inspiration: Two friends are deciding about dinner
when Jay proactively intervenes.
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o S7 Technical Support: A person asks their friend for help
setting up new headphones, but the friend is busy cooking.
Jay proactively intervenes.

3.2 Online Questionnaire

Participants’ responses were collected through the online survey
platform Qualtrics !. The questionnaire began with a welcome text
and a brief introduction about the procedure and the research pur-
pose. Participants were then informed about their rights and were
required to provide informed consent before proceeding. Afterward,
the concept of proactive VAs and the fictional agent “Jay” were in-
troduced to the participants. The initial part of the questionnaire
involved participants answering questions about their experience
and usage of voice assistants, including their level of interest, en-
joyment, and perceived usefulness of VAs. We also provided a clear
definition of Al agents and asked participants to indicate their per-
ception of these agents concerning social equality compared to
themselves. This evaluation was conducted on a scale of —50 to
50, with 0 representing the agent’s equality, —50 representing sig-
nificant inferiority, and 50 representing significant superiority (to
investigate H2). Additionally, we asked participants how humorous
they would like a VA to be while additionally collecting data on par-
ticipants’ self-assessments of their own humor and how important
they find humor in general.

In the subsequent part of the questionnaire, participants were
presented with ten scenarios, consisting of five neutral and five hu-
morous scenarios, in a randomized order. Participants were asked
to rate each scenario in terms of usefulness, appropriateness, and
invasiveness, as well as indicate the likelihood of the user in the
storyboard considering the assistant’s proposition (following, be-
low: consideration). We will in the following generally refer to these
variables as the ’four key dimensions’ related to the overall 'desir-
ability’ of the interventions (see RQs). Ratings were given using a
seven-point Likert scale. Note that higher ratings reflect better per-
ceptions for all four dimensions, including invasiveness, for which
the scale was inverted to simplify the data analysis and presentation
of results (hence, a rating of 1 refers to most invasive, and 7 to
least invasive).

Before this section, participants were informed that, for the
purposes of the study, they could assume the fictional agent (Jay)
protects their personal data, processes it on the device, and does not
share it with any third parties. By pointing this out, we intentionally
aimed to alleviate participants’ concerns primarily focused on data
privacy, as this aspect has been extensively studied in existing
research [55, 82]. Participants were encouraged to read the scenarios
carefully, as they would be repeated, but the agent’s comments
would differ.

The next part of the questionnaire involved two scenarios where
the agent’s comment was left blank. Participants were asked to write
their ideal statement for the agent in each scenario and provide
their thoughts on the potential impact of a humorous comment
from the agent in that context. Participants were then asked to rate
the humor of the five humorous scenarios on a Likert scale ranging
from 1 to 7 (“How humorous do you find Jay’s interaction in this
scenario?”). This rating aimed to subsequently examine how the

https://www.qualtrics.com
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key dimensions might get affected depending on how humorous
participants found the VA’s humorous interventions (to investigate
HI). It was expected that there would be adverse effects on aspects
covered by our four key dimensions, such as appropriateness, if
the humor used should not perceived as humorous. Subsequently,
participants were asked to share their thoughts on the type of
humor used in the agent’s interventions, including aspects they
liked or disliked about the humor. They were also asked to indicate
situations where the agent should or should not use humor. The
questionnaire concluded with a set of demographic questions about
participants’ age, gender, nationality, country of residence, and
fluency in English.

Prior to running the main study, a pilot study was conducted with
two participants. The primary objectives of the pilot study were to
identify any potential issues within the questionnaire and assess the
scenarios’ effectiveness in immersing participants and stimulating
contemplation. Subsequently, minor adjustments were made to the
questionnaire based on the feedback received, and the main study
was conducted. On average, the questionnaire took approximately
20 minutes to complete (M = 20.03, SD = 9.84). The complete list
of questions can be found in the supplementary material.

3.3 Participants

Participants were recruited using convenience sampling, which
involved reaching out through mailing lists, social networks, inter-
net forums, and word-of-mouth. Participation in the survey was
voluntary and uncompensated. Initially, we obtained a total of 102
responses to our questionnaire. Out of these, 46 responses were
excluded due to incompleteness. Furthermore, six participants were
excluded from the analysis because their responses consistently
lacked informative content, which indicated their unsuitability for
our study. These exclusions were made based on their tendency
to engage in straight-lining or consistently providing responses
that were not pertinent to the questionnaire’s content. The final
sample consisted of N = 50 participants, with 22 identifying as
male, 24 as female, three as non-binary, and one participant not
specifying their gender. Our study encompassed participants from
16 distinct countries, with the majority residing in the UK (32%),
followed by the US (22%), Canada (10%), Germany (8%), Netherlands
(8%), and Switzerland (6%). The average age of participants was
M =33.50 (SD = 0.707). All participants were proficient in Eng-
lish. Among them, 17 have not previously used a voice assistant,
while the remaining participants reported rarely (17), sometimes 8,
and often (8) using them. 17 participants reported that they own a
smart speaker. With regards to participants’ self-assessed humor,
the items covered Humor Self (“How humorous do you think you
are?”), Humor General (“How important do you find humor in gen-
eral?”), and Humor Relationship (“How important is humor for you
in your relationships with other people?”), which participants rated
with Mdn =5 (IQR = 1.25), Mdn = 6 (IQR = 2), Mdn = 6 (IQR = 2),
respectively. In addition to the self-assessments, participants rated
how humorous they would like a VA to be with Mdn = 4 (IQR = 3)
slightly lower than the previous items.
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Table 1: Medians and IQRs of the sums of participants’ ratings of the four key dimensions for the scenarios without humor
(baseline) and the scenarios with humor (intervention). On the right side of the table are the Mann-Whitney U test statistics;
significant results with Bonferroni-corrected « = .013 are marked with asterisks. Higher median values are ’better’ - incl.

invasiveness, hence higher values mean less invasive.

Without Humor ~ With Humor  Wilcoxon Signed-Rank
(Baseline) (Intervention) Test Statistics
Dimension Mdn IQR Mdn  IQR U Statistic p—ovalue ES
Usefulness 26.00 7.00 23.00 10.75 795 <.001* 0.680
Invasiveness 15.50 7.75 16.00  9.00 497 0.348 -0.156
Appropriateness  19.00 10.50 17.50  10.00 696 <.001* 0.617
Consideration 22.00 9.75 20.50 9.00 937 <.001* 0.593

3.4 Data Analysis

The questionnaire responses are analyzed and presented both quan-
titatively and qualitatively to provide a comprehensive understand-
ing of the participants’ views on humorous proactive interventions.
These results offer insights into the diverse range of opinions ex-
pressed by the participants.

Based on visual inspection of our data and the Shapiro-Wilk
statistic, we could not assume normally distributed data. Due to this,
as well as the ordinal scale level of most of our items, we conducted
non-parametric tests. We used Spearman correlations to explore
relationships, Wilcoxon Signed-Rank tests to compare the difference
between baseline and intervention data, and Mann-Whitney U tests
to compare specific subgroups in our sample. We applied an alpha
level of .05 for all our statistical tests.

The open-ended responses were systematically analyzed using a
conventional content analysis approach [32]. The analysis began
with data familiarisation [12], where two researchers read through
all the responses to get a sense of the content and context to un-
derstand the patterns, ideas, and concepts present in the responses.
Afterward, to develop a coding system, a subset of responses from
10 randomly selected participants were independently coded by
two researchers using an inductive coding approach, where a single
quote could be assigned to multiple codes, including descriptive
(e.g., privacy concerns), conceptual (e.g., benefits of humorous re-
sponses), or emotional (e.g., frustration) codes. The researchers
engaged in extensive discussions to reach a consensus and establish
a coding system. In cases of disagreements, a third author was con-
sulted to ensure agreement. Subsequently, an iterative discussion
process between the two authors resulted in the creation of a code-
book. One researcher coded the remaining responses individually,
employing the established codebook. As the evaluation proceeded,
some new codes emerged, requiring the codebook to be adjusted
accordingly. This process resulted in extracting key insights and
findings from the analyzed responses, presented in section 5.

4 QUANTITATIVE FINDINGS

In this section, we present the quantitative analysis of the question-
naire responses. Variable names are typically presented in italics.
Descriptive statistics will be reported using median (Mdn) and In-
terquartile Range (IQR). Exceptions are continuous variables like
Age, for which we will utilize Mean (M) and Standard Deviation
(SD).

4.1 Perspectives on VAs

To provide a contextual backdrop to our findings, we asked a series
of questions from participants regarding their experiences with and
attitudes toward VAs. We measured participants’ interest in VAs,
their enjoyment while using them, and their perceived usefulness
of these systems using a Likert scale ranging from 1 to 7. The partic-
ipants’ interest in VAs (Mdn = 5, IQR = 4), enjoyment of using them
(Mdn =5, IQR = 3), and perceived usefulness (Mdn = 4, IQR = 2.25)
indicate a mostly balanced distribution of general perceptions about
VAs among the participants. However, the relatively large IQRs also
suggest diverse viewpoints within the sample.

Additionally, we inquired how participants perceived VAs from
a ’social hierarchy’ perspective (“What is your perception of Al
agents in comparison to you? — They feel ... to me”). Respondents
indicated their perception using a slider with the midpoint rep-
resenting ‘equality’ (corresponding to a value of 0), the left end
signifying ’highest inferiority’ (corresponding to a value of —50),
and the right end representing "highest superiority’ (correspond-
ing to a value of 50) in relation to themselves. The Mdn = — 20
(IQR =32.50) indicates a rating between inferior and equal, slightly
’leaning towards’ equal. The following sections will refer to this
variable as Social Equality.

4.2 Comparing the Baseline with the Humorous
Scenarios

The scenarios with humor were rated lower than scenarios with-
out humor for usefulness, appropriateness, and consideration — this
difference was found to be significant with a Wilcoxon Signed-Rank
test (see Table 1 for corresponding descriptive and inference sta-
tistics). The only dimension that tended to have higher ratings for
the scenarios with humor was invasiveness; however, the difference
was not significant. This suggests that, overall, the humor used by
the VA - in the given scenarios — does not seem to affect the four
key dimensions positively. The lower ratings of the scenarios with
humor could be due to participants not finding the humor used in
the scenarios humorous. The humor in the humorous scenarios was
rated with Mdn = 2.5 for scenario 1 ('Meeting Reminder’) (IQR = 4),
and all the other scenarios were rated with Mdn = 3 and IQRs rang-
ing from 2.5 to 4 (see Table 3 in Appendix A for descriptive statistics
for all scenarios). Overall, this suggests that most participants did
not find the scenarios with humor that humorous. However, the
high spread (i.e., IQRs) underlines that there are marked individual
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Table 2: Medians and IQRs of the rating deltas between the scenarios without (baseline) and with humor (intervention) —
grouped by participants who found the scenarios more humorous (left side) versus those who found them less humorous
(middle). On the right side are the Mann-Whitney U test statistics; significant results with Bonferroni-corrected « = .013 are
marked with asterisks. Higher median values are ’better’ - incl. invasiveness, hence higher values mean less invasive.

Above Average Below Average
Humor Rating

Humor Rating

Mann-Whitney U
Test Statistics

Dimension Mdn IQR Mdn IQR W Statistic p —value ES

Usefulness 0 5 -6 9 149.0 .002* 0.532
Invasiveness 2 4 -1 5 173.0 .007* 0.446
Appropriateness 0 3 -4 6 240.5 163 0.230
Consideration 1 4 -6 5 89.5 <.001*  0.714

differences between participants and that they have perceived the
humor in the scenarios very differently. This leads to the question of
what effects humor might have had on the four key dimensions for
participants who found the scenarios more humorous compared to
those who found them less humorous. In other words, in case the
VA'’s intervention is found to be humorous, could this positively
affect how invasive the intervention is perceived? We will explore
this question in the following subsection by investigating how the
key dimensions might be affected depending on the participants’
humor ratings.

4.3 Effects of Humor When it is Considered
Humorous

This section explores how participants’ baseline and humorous
scenario ratings (for the four key dimensions) differ depending on
how humorous they found the latter. To explore this, the sample was
split into two halves (ex post) based on their overall ratings (using
the sum of humor ratings of all five scenarios for each participant).
One group was defined containing all participants above the median
(Mdn = 16.5) of the humor rating sums (which we will refer to as
Higher Humor Rating Group, n = 25) and the other group below
the median (Lower Humor Rating Group, n = 25). Using the median
instead of the scale’s midpoint ensured that both sub-samples were
equally sized. However, it is important to stress that the upper half
does not exclusively comprise participants who found the scenarios
humorous overall. This is due to the median ratings being positioned
below the midpoint of the 7-point Likert scale (see also Table 3 in
the Appendix A).

When inspecting Table 2, it can be seen that the Lower Humor
Rating Group (who found the scenarios with humor less humorous)
consistently rated them worse across all four key dimensions than
the scenarios without humor - thus presenting a similar picture
as in the previous section (subsection 4.2) but with the negative
effects being even more pronounced. However, a different picture
emerges when considering the Higher Humor Rating Group, where
there seemed to be no adverse effects on the four key dimensions
(with rating deltas ranging between 0 to 2) and for invasiveness
and consideration there even seemed to be positive effects (see also
Figure 3).

Taken together, the deltas thus were all < 0 for the participants
who found the scenarios less humorous and >= 0 for participants
who found the scenarios more humorous. To investigate if the

differences between the two groups are significant, a Mann-Whitney
U test was conducted for each of the four key dimensions, which
was significant for usefulness (p = .002), invasiveness (p = .007), and
consideration (p = < .001), but not significant for appropriateness
(p = .163).

Given this significant difference in the invasiveness and consider-
ation rating deltas and since the deltas were positive for the Higher
Humor Rating Group, an exploratory analysis was conducted to ex-
amine if the increase from baseline to intervention is significant for
these two dimensions when only considering this group. For inva-
siveness the difference is indeed significant (Wilcoxon Signed-Rank,
W =47, p =.002, Ef fectsize = — 0.687) while for consideration it
is not (W = 144, p = 579, Ef fectsize = — 0.044).

4.4 Perceived Social Equality of VA

We expected that participants would find the scenarios with humor
more humorous if they perceive the VA more socially equal to
them. Indeed, there seems to be a significant correlation (p = .043,
rspearman = 0.288). This is further corroborated when examining
the VA Social Equality ratings of participants who stated that they
preferred the scenarios with humor over those without humor
(“In general, did you prefer the humorous interactions over the
non-humorous ones?”). A marked difference can be observed in
participants’ VA Social Equality ratings for those who prefer the
scenarios with humor Mdn = 47.5 (IQR = 32.5) compared to those
who prefer those without Mdn = 25 (IQR = 21.3), see also Figure 4.
This difference was found to be significant using a Mann-Whitney U
test with U = 146, p = .004, and Ef fect size = 0.493. This suggests
that the more people see VAs at a similar social level to themselves,
the more they are open to the VA using humor.

5 OQUALITATIVE FINDINGS

Within our sample of 50 participants, nearly half of them (23) ex-
pressed their dislike for the style of humor used in the scenarios.
They perceived the humor as inappropriate, forced, lacking per-
sonal connection, and bothersome. For instance, one participant
remarked: “None of the characters in the scenarios were joking
around with their friends. I would find the comments irritating if
an actual human had made them. Not only is it irritating, but it
makes it far less clear what the Al is actually saying or offering to
do” (P14). On the other hand, 14 participants embraced the humor,



Exploring the Use of Humor in Proactive Voice Assistants

o l
ST -

-10 -

o
1

A
-10 - L

-15 - -15 -
Lower Humor Higher Humor
Rating Group Rating Group

Invasiveness Rating Delta
Consideration Rating Delta

Lower Humor
Rating Group

Figure 3: Boxplots of baseline to intervention rating deltas for invasiveness and
consideration grouped by participants below and above the average scenario
humor rating, showing median, IQR, and maximum and minimum values (with

three outliers represented as dots).

finding it both enjoyable and intriguing. One participant articu-
lated: “[The humor] makes the intervention more natural” (P36).
Seven participants underscored the subjective essence of humor,
acknowledging the challenge of crafting humorous comments for
voice assistants.

Moreover, four participants expressed concerns regarding con-
tinuous monitoring of the auditory environment by the agent. One
participant stated: “It raises security concerns about the constant
surveillance of household audio.” (P43). These concerns were raised
even though participants were explicitly requested to temporarily
set aside privacy and data protection considerations during the
survey.

5.1 Humor Ranking

Participants indicated their favorite humorous scenario and pro-
vided the rationale behind their choice (see Figure 5).

The Meeting Reminder emerged as the favorite among 12 (24%)
of participants. Participants found humor in this scenario to be en-
couraging, a blend of entertainment and utility, as well as inspiring
and motivational. One participant mentioned: “Calling the user a
‘boss’ is a colloquial and personable interaction that does not feel
forced and is motivating. It is how a friend would speak to you.”
(P43).

As for the Fact Checking and Nudging scenarios, 11 (22%) partic-
ipants favored them. In the Fact Checking scenario, the humorous
agent intervention was perceived as ‘funny yet factual’, with en-
joyment derived from a historical reference, and an opinion that
it alleviates tension. One participant mentioned: “It is humorously
delivering the fact while not making the situation unnecessarily
awkward.” (P19). In the Nudging scenario, participants viewed the
comment as both humorous and effective, suitable as it aligned
with the entertainment context (two), and not detracting attention
from the issue (one): “It brings humor without undermining the
seriousness of the matter.” (P5).

Seven participants favored Disagreement Clarification, mainly cit-
ing its tension-relieving aspect (three). One participant pointed out:

Higher Humor
Rating Group
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Figure 5: Bar charts displaying the percentage of participants
selecting a humorous scenario as their favorite and least
favorite for each scenario.

“It breaks up an awkward/tense scenario, and the subject matter is
pretty light and inconsequential” (P33). The Health Risk scenario
was favored by six participants, primarily as it was perceived as
unintrusive: “It is a touch of humor without sounding condescend-
ing or juvenile” (P30). Three participants did not select a favorite
scenario.

In terms of participants’ least favorite humorous scenario and
the reasoning behind it, the Nudging scenario garnered the highest
number of votes for being the least favored by 12 people. Partici-
pants expressed concerns about the agent’s remark in this scenario
being impolite, inappropriate, and overly lengthy. One participant
pointed out: “It feels a bit weird that a piece of technology would
be questioning what I'm doing.” (P11).
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The Disagreement Clarification scenario was chosen as least fa-
vorite for 11 respondents, due to perceptions of the interaction as
intrusive, impolite, and pedantic. A participant highlighted: “[The
agent] is negative towards one person” (P42). Another participant
noted that “the agent’s involvement felt intrusive in a personal
relationship.”

Meeting Reminder was selected as the least favorite by ten partic-
ipants. Two found the agent’s behavior insensitive to context, two
others thought it is exerting pressure on the user to be productive,
and three participants specifically disliked the employed humor.
One participant commented: “It comes across as a company trying
far too hard.” (P25).

Eight chose Health Risk as their least favorite. Participants thought
that the humor employed could detract from the gravity of the
health concern. Five participants highlighted that humor is inap-
propriate when dealing with health matters. One participant stated:
“It’s not good to add that level of humor into matters related to
people’s health, especially when coming from an AL” (P33).

Finally, Fact Checking was chosen by five respondents as the
least favorite, primarily due to the comment being perceived as
intrusive: “Nobody asked Jay’s opinion. Maybe it could light up
to show it has something to contribute” (P10). Two participants
disliked the humor employed in this scenario. Four participants did
not select a favorite scenario.

5.2 What Would the Agent Say?

Participants filled in their ideal agent’s comment for the two sce-
narios of Cooking Inspiration and Technical Support.

Regarding Cooking Inspiration, a significant majority (40 out of
50) offered supportive comments without incorporating humor, by
suggesting food ideas or facilitating online food ordering. Three
participants expressed the belief that the agent should not engage
in such a context. Only five participants chose to introduce humor
into their agent’s comment. They either used a humorous food
recommendation, or a humorous comment followed by supportive
guidance: “Not this again, I can’t remember the last time you knew
what to eat. Luckily, I can help you — how about some spaghetti
Bolognese?” (P28). Two left this question unanswered. Regarding
the impact of humor, within this scenario, 16 people thought that
incorporating humor would not have any influence on the situation.
In contrast, 15 participants believed that humor might exacerbate
the situation, associating it with potential annoyances, distractions,
time wastage, diminished seriousness, or elements of irritation
and condescension. One participant mentioned: “It would sound
more invasive and less like a service” (P16). On the contrary, eight
participants thought that humor could enhance the situation, being
seen as ‘encouraging’ or 'inspiring’ for users. One participant said:
“I think humor would make it more light-hearted and pleasant.” (P8).
11 participants did not offer a response to this aspect.

Similarly, regarding Technical Support, the majority (32) offered a
supportive comment without incorporating humor, three believed
the agent should not engage, and five left this question unanswered.
For this scenario, ten participants used humor in their comment.
Such comments were either a humorous statement, or a humorous
statement followed by supportive guidance: “Sandra, let me be the
chivalrous one here and help with the headphones.” (P13). About
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the impact of humor on the situation for this scenario, 18 found
the use of humor to be beneficial, as it could lighten the mood,
help release tension, and make the interaction more appropriate.
One participant stated: “It diffuses a potentially tense situation
by lightening the mood” (P8). 16 people thought it will make the
situation worse as it can be annoying, distracting, inappropriate,
or it can decrease the seriousness of the situation. One participant
said: “It would be inappropriate to joke as everyone is busy.” (P3)
Eight participants believed humor would not have any impact on
the situation, and ten did not respond to this question.

5.3 Opportune Time for Humor

When considering appropriate times for an agent to employ hu-
mor, 15 participants indicated that it should be employed during
non-serious and playful instances, such as when people are in a
playful mood or laughter is detected. Six people mentioned that
humor should be utilized exclusively when explicitly requested by
the user. Additionally, three suggested its usage when users are in
the company of close friends or family members. Three proposed its
application during moments of perceived tension to alleviate stress.
Two participants recommended a consistent humorous approach,
while one participant suggested leveraging humor to motivate peo-
ple toward healthier behaviors.

On the contrary, four people expressed a preference for the
agent to refrain from using humor altogether. Regarding contexts
where participants felt humor should be avoided, half of the people
(25) noted that the agent should abstain from using humor during
discussions of serious topics such as health, work, or finances. An
additional five participants emphasized that humor should not be
used during time-critical situations, while another five highlighted
that humor should be avoided in socially tense situations.

6 DISCUSSION

Our exploratory investigation delved into incorporating humor in
proactive VA statements within a home environment.

We interpreted the results of this evaluation to provide answers
to the following comprehensive questions:

RQ1: Can humor increase the desirability of proactive interven-
tions of VAs?

RQ2: In which situations and context is humor perceived as ap-
propriate?

6.1 Impact of Humor Reception on Desirability

Overall, regarding RQ1, our questionnaire results demonstrated
that the humor used in our scenarios did not affect aspects of use-
fulness, appropriateness, invasiveness, and consideration positively.
However, there were marked differences between the partici-
pants. Some found the humor heart-warming and pleasant, while
others considered it distracting and inappropriate. This once again
underscores the inherent subjectivity of humor [10, 99, 101]. How-
ever, we observed that certain factors impacted the desirability of
humorous proactive comments by VAs, which we discuss here.
We witnessed that around half of our participants did not like the
humor used in our scenarios. For this subset of participants, the in-
clusion of humor predominantly resulted in a negative influence on
the proactive interventions made by the VA in terms of usefulness,
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appropriateness, invasiveness, and consideration. On the contrary,
another subgroup of participants generally enjoyed the humor in-
corporated into the scenarios. For this category, humor within our
scenarios generally positively impacted the VA’s proactive inter-
ventions concerning invasiveness. Taken together, these findings
suggest that when the humor used fails to resonate with users, it is
likely to adversely affect the user’s perception of the VA’s proactive
statement. This is in line with prior research indicating that humor
carries inherent risks, and if a humorous attempt falls short, it can
lead to worse outcomes [8, 9, 39]. Conversely, if the humor used is
indeed perceived as humorous by the user, it has the potential to
mitigate the invasiveness of the comment. In such cases, humor can
act as a buffer, making people more receptive to proactive interven-
tions. This aligns with existing literature on humor, suggesting that
humor can enhance the reception of information [27, 45, 62, 74]. In
effect, we can accept our first hypothesis:

H1: The desirability of a proactive intervention is affected de-
pending on how humorous it is perceived.

6.2 Perceived Social Equality and Humorous
Interventions

We witnessed that the effectiveness of delivering a humorous inter-
vention can be heightened when the user perceives the VA as a more
socially equal partner. Our evaluation highlighted that participants
who viewed the VA as more socially equal tended to rate humorous
scenarios as funnier than those who perceived the VA as inferior.
Moreover, we observed that the more participants saw VAs at a
similar social level to themselves, the more they were open to the
use of humor by VAs. These findings are consistent with existing
literature, emphasizing that the perceived characteristics of the in-
dividual delivering humor impact its reception [8, 97], particularly
evident concerning the social status and perceived authority of the
individual delivering humor [68]. In line with these insights, we
can then confirm our second hypothesis:

H2: A correlation exists between how people perceive a VA re-
garding its social equality and how humorous they find its
interventions.

The implications of these findings suggest that VAs should tailor
their use of humor based on the user’s perception of their rela-
tionship with the VA. This perception could be gathered through
user self-reports during VA setup or configuration. Additionally,
VAs could adjust their application of humor based on the given
context. This involves determining whether the VA should function
predominantly as an assistant for task-oriented assistance or as a
"colleague’ aimed at motivating and inspiring the user. These dis-
tinct roles could imply different hierarchies and user expectations
concerning the ’social’ interaction and its perceived ’hierarchy’

6.3 Timing Humorous VA Statements

Regarding RQ2, our qualitative assessment showed that partici-
pants expressed the belief that VAs should refrain from using humor
during discussions or activities related to serious topics such as
health, work, or finances. Additionally, participants emphasized the
importance of avoiding humor in time-critical and socially tense
situations. These findings underscore the significance of timing and
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context in deploying humor. The least favored scenarios further
shed light on this matter. Participants expressed disapproval when
humor was not carefully contextualized, leading to perceptions of
impoliteness and inappropriateness. Moreover, people raised con-
cerns when using humor in contexts involving sensitive or serious
topics, worrying that it might undermine the gravity of the subject
matter. Although humorous content can be attention-grabbing and
entertaining, it might also convey that a situation is not serious [54].
Humor could potentially lead to a reduced inclination to address a
problem due to its association with non-serious contexts. This was
also the case in our findings, where usefulness was generally rated
lower in the scenarios with humor even though the type of help
or suggestion was not different and thus the ’objective usefulness’
technically being the same.

Participants preferred humor during light-hearted and playful
occasions. They suggested that humor could be appropriately em-
ployed when cues like laughter or humorous conversations are
detected, signaling an opportune moment for the VA to engage
in humor. Another factor was regarding the people’s relationship,
proposing using humor when people are with close friends or fam-
ily members. The favored scenarios shed further light on this aspect.
Participants preferred humorous VA comments that strike a bal-
ance between entertainment and utility, fostering a motivating and
encouraging atmosphere. Additionally, we observed a potential for
using humor to alleviate tension and enhance user experience, par-
ticularly when combined with factual information and contextual
relevance, to create relatable and positive interaction dynamics.

Participants generally disliked the use of humor in the Disagree-
ment Clarification scenario due to its perceived tense social context
and in the Health Risk scenario due to the potential seriousness
of the health concern. In contrast, regarding Fact Checking, par-
ticipants seemed to find the context suitable and the topic less
serious, resulting in a more favorable reception of humor. In the
case of Meeting Reminder and Nudging, opinions were rahter mixed
regarding the appropriateness of humor.

Nevertheless, some participants favored a reserved approach,
desiring the agent to deploy humor only upon specific requests.
Conversely, a group endorsed a consistent use of humor, valuing a
consistent presence of humor in interactions. As for the potential
impact of humor concerning the fill-in-the-blank scenarios, par-
ticipants displayed a range of opinions. Some found it beneficial,
some perceived it as having no influence, and others believed it
could worsen the situation. This variation underscores the subjec-
tive nature of humor’s effects and its nuanced reception across
different individuals and contexts. Participants’ diverse viewpoints
highlight the intricate nature of deploying appropriate humor. The
findings underscore the complexity of humor and the necessity of
factoring in user preferences, context, and potential impacts when
incorporating humor into VA interactions, as mentioned in previous
research [101].

The significant preference for supportive comments without hu-
mor regarding both fill-in-the-blank scenarios further suggests that
participants value straightforward and pragmatic interactions. Even
when humor was used, it often accompanied supportive guidance,
revealing a desire for practical assistance alongside any attempt at
humor.
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An important observation from the qualitative evaluation of
humorous scenarios was that participants directed their attention
mainly toward the proactive intervention itself and its timing, over-
seeing the humorous aspect of the agent’s comment. This highlights
that the novel interaction introduced by the agents’ proactive state-
ments took precedence, often overshadowing the humor intended.
Such a pattern of responses could imply that when participants
favored a humorous approach, the success could be attributed to the
fitting and appropriate timing of the proactive intervention ‘itself’.
This observation suggests that the timing of proactive interventions
may align with suitable moments for incorporating humor.

6.4 Humor and Proactive VA Desirability

Our findings highlight the intricacies of integrating humor into
proactive voice assistant interactions. If humor fails to resonate with
the user, it can have counterproductive consequences, especially in
the context of proactive VA interventions. It became evident that
humor is not a mere supplementary aspect or interactional feature
that can be casually incorporated. However, it could enhance the
interaction if it resonates with the user. To this end, we recommend
tailoring humor to individual user preferences and sensitivities. This
approach acknowledges the diverse reactions that humor can elicit
among people. For designers and developers of VAs, understanding
that humor can have varying effects on users is crucial. Therefore,
investing in implementing personalized humor that resonates with
users’ unique perspectives is a worthwhile consideration. Overall,
designers should consider humor as a potential strategy to soften
the impact of proactive interventions. However, if humor cannot be
achieved and tailored to individuals, alternative approaches might
be more effective in achieving desirable outcomes.

7 LIMITATIONS AND FUTURE WORK

Our research has certain limitations that require acknowledgment.
Firstly, even though our study had a heterogeneous sample with
varying ages and backgrounds, the findings should be interpreted
within the specific group studied. Our 50 participants resided in
16 different countries. While our sample included individuals with
various cultural backgrounds, it is important to note that the sample
size remains relatively small and might not offer a fully represen-
tative picture. Prior literature has underscored the influence of
cultural background on humor interpretation [10, 99]. To enhance
the robustness of our findings, future research should extend its
investigation to broader and more varied populations. Further-
more, as we addressed earlier, humor perception is inherently sub-
jective [10, 101]. Enhancing the desirability of humorous agents’
comments requires a deeper comprehension of users’ individual
preferences, personalities, and cultural influences, as well as one’s
individual ‘history’ with an agent. Subsequent studies could delve
into crafting personalized humorous remarks aligned with each
user’s humor taste. In this work, we employed a three-step approach
in an attempt to produce scenarios that would, on average, be per-
ceived as more humorous than the baseline. Our results indicated
that a significant portion of our participants did indeed perceive the
scenarios as humorous. However, another subset of our participants
did not share the same perception about the humor level in the
humorous scenarios. It is essential to acknowledge that, due to the

Zargham et al.

inherent subjectivity of humor, it is not possible to ensure that all
participants will find all the scenarios humorous. Nevertheless, this
was not a major issue for our study design, which accounted for
some differences in humor perceptions.

Our study explored humorous proactive VA comments within a
home environment, as it is one of the most common use cases for
VAs. While the broader insights from this study may have applica-
bility in other settings, future research should delve into these VA
remarks within different contexts, such as workplaces and public
spaces. Moreover, based on recommendations from previous litera-
ture, we only employed affiliative humor for the agent’s humorous
comments, as this form of humor has been shown to enhance ser-
vice satisfaction as opposed to aggressive humor [77]. In future
studies, other types of humor should also be examined to under-
stand their impact on user experience. Humor is a phenomenon
greatly influenced by context and timing. In our approach, we made
an effort to incorporate context and timing within our storyboards
to a certain extent. However, storyboards cannot convey the exact
turn-taking, timing, and delivery in a given (social) context that
might play a role in how (humorous) an intervention is perceived.
Thus, future studies exploring humor for VAs may consider alter-
native methods that can more effectively capture and utilize these
crucial elements.

Lastly, it is important to acknowledge the limitations of our cho-
sen method in this study. We gathered people’s opinions based on
hypothetical scenarios, as many of the capabilities depicted in our
storyboards are not currently present in consumer products. This
approach enabled participants to engage in speculation about inter-
actions with future technologies that might be complex or costly
to develop. Nonetheless, we must acknowledge that participants
did not directly experience these situations, and their perceptions
might not fully align with real-world experiences.

8 CONCLUSION

In this study, we explored the utilization of humor in proactive
voice assistants and its influence on the desirability of such interac-
tions. We conducted an online questionnaire with 50 participants,
employing a scenario-based method. Participants were presented
with storyboards illustrating instances where a proactive smart
speaker engaged with people in various everyday situations, uti-
lizing humorous and non-humorous remarks. Our results reveal
that, while humor did not uniformly enhance aspects of usefulness,
appropriateness, invasiveness, and consideration, there were clear
distinctions in participants’ reactions, highlighting the subjectivity
of humor. We witnessed that humor’s effects on the desirability of
an intervention depend on whether people perceive it as humorous
or not. Additionally, the success of humorous interventions can be
enhanced when people perceive the VA as more socially equal. We
recommend personalized humor tailored to individual user prefer-
ences and sensitivities to address these diverse responses. Humor
is a multifaceted tool, with its effects contingent on individual pref-
erences, context, and perceptions. Our findings caution against the
casual incorporation of humor. Instead, humor should be applied
thoughtfully or avoided altogether, as misaligned humor can back-
fire, particularly within the context of proactive VA interventions.
Recognizing the significant role humor has historically played in
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human social interactions and relationships from the origins of
society, we contend that a proper understanding and exploration
of humor in the context of human-computer interaction should be
encouraged in both research and practical endeavors within this
domain [58, 101].
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